Molecular and functional characterisation of glutamate transporters in rat cortical astrocytes exposed to a defined combination of growth factors during in vitro differentiation.
In vitro culture of astroglial progenitors can be obtained from early post-natal brain tissues and several methods have been reported for promoting their maturation into differentiated astrocytes. Hence, a combination of several nutriments/growth factors -- the G5 supplement (insulin, transferrin, selenite, biotin, hydrocortisone, fibroblast growth factor and epidermal growth factor) -- is widely used as a culture additive favouring the growth, differentiation and maturation of primary cultured astrocytes. Considering the key role played by glial cells in the clearance of glutamate in the synapses, cultured astrocytes are frequently used as a model for the study of glutamate transporters. Indeed, it has been shown that when tested separately, growth factors influence the expression and activity of the GLAST and GLT-1. The present study aimed at characterising the functional expression of these transporters during the time course of differentiation of cultured cortical astrocytes exposed to the supplement G5. After a few days, the vast majority of cells exposed to this supplement adopted a typical stellate morphology (fibrous or type II astrocytes) and showed intense expression of the glial fibrillary acidic protein. Both RT-PCR and immunoblotting studies revealed that the expression of both GLAST and GLT-1 rapidly increased in these cells. While this was correlated with a significant increase in specific uptake of radiolabelled aspartate, fluorescence monitoring of the Na+ influx associated with glutamate transporters activity revealed that the exposure to the G5 supplement considerably increased the percentage of cells participating in the uptake. Biochemical and pharmacological studies revealed that this activity did not involve GLT-1 but most likely reflected an increase in GLAST-mediated uptake. Together, these data indicate that the addition of this classical combination of growth factors and nutriments drives the rapid differentiation toward a homogenous culture of fibrous astrocytes expressing functional glutamate transporters.